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1  Introduction
In RAN#46 , a new RAN1 work item four carrier HSDPA for Rel-10 was approved. In last RAN3 meeting, the following principles were agreed for the 4-carrier HSDPA:
· The current cell lists are used also for 4C-HSDPA capability handling. 

· It shall be possible to indicate for each cell of the cell list in the Multi Cell Capability Info IE (corresponding in RNSAP), if the DC-HSUPA capability is restricted for peering with the cell that can be the serving HS-DSCH cell.
· The restrictions in the loops over carrier shall be increased from one to three in NBAP and RNSAP. 
· On top of the Rel9 capabilities we add one separate capability for the number of frequencies (up to 3 or 4).
But the necessity of independent DB+MIMO indication and 3 carrier capability indication is still FFS.
In last RAN1 meeting, some basic principles [2] about index assignment in physical were introduced as work assumption as following.
In this contribution, it discusses the open issues on cell capability indication and the RAN3 impact on secondary carrier index assignment and gives the proposals.
2 
Discussion
2.1 4-carrier HSDPA capability indication
There are two main issues that have so far not been decided, i.e. if the independent DB+MIMO capability and 3-carrier HSDPA capability out of 4-carrier HSDPA capability are needed. 
1)  DB+MIMO capability

For a cell with DB capability and MIMO capability, it has no identified hardware upgrade to support DB+MIMO, however it will be relative complex to upgrade to a 4-carrier HSDPA cell. So it is beneficial to introduce an independent DB+MIMO capability.
Proposal 1: An independent DB+MIMO shall be introduced. 
2)  3-carrier HSDPA capability
It will speed up the time to market of 4-carrier HSDPA UE to introduce 4-carrire HSDPA capable UE with lower peak data rate as well as lower complexity/cost, hence it is necessary to differ 3-carrier HSDPA capability from 4-carrier HSDPA capability when designs the UE category. However, there is no identified difference between 3-carrier HSDPA and 4-carrier HSDPA from the NodeB’s point of view And actually how many carriers can be aggregated will be decided by the possible neighbor cells resource in this Node B which can be report in the IE possible secondary cell list. That is to say, the 4-carrier HSDPA support capability shall imply that the cell have the capability of aggregation up to 4 carrier HS-DSCH transport channels, and the actual aggregation carrier number rely on the possible secondary cell list.
Proposal 2: The 4-carrier HSDPA support capability shall imply that the cell have the capability of aggregation up to 4 carrier HS-DSCH transport channels, and the actual aggregation carrier number rely on the possible secondary cell list. 
2.2 Secondary carrier index assignment

In [2] some basic principles about index assignment in physical layer were agreed.
· All the carriers without HS-DPCCH configured are named as secondary serving HS-DSCH cell with different index, i.e. called as: 
· serving HS-DSCH cell (primary);

· 1st secondary serving HS-DSCH cell;

· 2nd secondary serving HS-DSCH cell;

· 3rd secondary serving HS-DSCH cell;

· The 1st, 2nd and 3rd secondary serving HS-DSCH cells will be indicated to the physical layer by higher layers. 

· If two uplink frequencies are configured, the 1st secondary serving HS-DSCH cell is paired with the secondary uplink frequency.
From the conclusion above, the index of secondary carrier in physical layer comes from the indication of high layer, which implies that the 4-carrier HSDPA setup/reconfiguration message on Iub/Iur and Uu shall have the function to assign secondary carrier index. Since the activation/deactivation between Node B and UE is indicated with the carrier index other than the frequency, Node B and UE shall have the same understanding of the secondary carrier index. As indicated in figure 1, there shall be some mechanisms on Iub/Iur and Uu to deduce the secondary carrier index to guarantee this alignment.
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Figure 1
In order to solve the issue above, there are 2 ways forward as follow:
1) explicit secondary index assignment

RNC assigns the relation of frequency and secondary carrier index explicitly while Node B and UE update this relation when receives the configuration.
2)  implicit secondary index assignment

 
The implicit secondary cell index assignment methods shall be discussed in the following scenario:

· When 4-carrir HSDPA setup

Node B and UE assign the initial secondary carrier index from the NBAP and RRC message of 4-carrier HSDPA operation setup message. That is to say all the secondary carriers indexed as same order as it appears in the RRC/NBAP/RANAP messages. RNC shall guarantee that the 1st secondary serving HS-DSCH cell is paired with the secondary uplink frequency. 
· When a secondary carrier is added

If this carrier is parried with the secondary uplink frequency, the index for this carrier shall be set to 1 and all the other secondary carrier indexes shall be increased by 1. 
Otherwise, the index of this carrier shall be increased by 1 from the index already assigned.

· When a secondary carrier is removed

The carrier indexes following this carrier shall be decreased by 1 correspondingly.
· When a secondary carrier is reconfigured to secondary serving E-DCH cell from non E-DCH serving Cell

The index of the carrier paired with the secondary serving E-DCH cell shall be set to 1, and prior to this operation, all the carrier indexes before this paired downlink carrier shall be increased by 1.
· When a secondary carrier is reconfigured to non secondary E-DCH serving cell from E-DCH serving Cell
Nothing index change can be seen.
When more than one carrier are added or removed, the index shall be assigned one by one according the index assignment behavior discussed above.

The simplicity of Method1 comes up with the cost of extra signaling. While method 2 can synchronize the carrier index understood between Node B and UE as well as method 1 without extra signaling. Since the signaling bandwidth is more valuable, we prefer method 2 other than method 1.
Proposal 3: the secondary carrier index shall be assigned implicitly through the regular discussed above.
3 Conclusion
It is proposed RAN3 to take the discussion in section 2 into account and agree the following proposals:
Proposal 1: An independent DB+MIMO out of 4-carrier HSDPA capability shall be introduced. 
Proposal 2: The 4-carrier HSDPA support capability shall imply that the cell have the capability of aggregation up to 4 carrier HS-DSCH transport channels, and the actual aggregation carrier number rely on the possible secondary cell list. 
Proposal 3: The secondary carrier index shall be assigned implicitly through the regular discussed above.
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